Abstract: This paper provides the first comprehensive checklist of the seaweeds of Cyprus, based on both literature records and new collections. The total number of species and infraspecific taxa currently accepted is 313, including 53 green algae (Ulvophyceae), 90 brown algae (Phaeophyceae), and 170 red algae (Rhodophyta). Among them, 30 taxa are reported for the first time from Cyprus: 7 green algae, 9 brown algae, and 14 red algae, while 9 taxa are regarded as aliens. In addition, 10 taxa pending confirmation of their presence, 3 excludenda, and 3 inquirenda are briefly discussed.
Introduction
The marine benthic flora of Cyprus remains poorly explored, as only a few studies have been carried out until today. Den Hartog (1972) was the first to report a marine plant from Cyprus, the Lessepsian seagrass Halophila stipulacea (Forsskål) Ascherson, followed by Lipkin (1975) , who also focused on seagrasses of the island. Prud'homme van Reine (1982) reported two brown algal species [Sphacelaria rigidula Kützing and Sphacelaria cirrosa (Roth) C. Agardh] from Cape Pyla. A more detailed study was provided by Cirik et al. (2000) , who included numerous marine plant records from the northern coasts. Taşkın et al. (2008) published a list of alien algae of the northern coasts of the island. More recently, the same authors provided a detailed catalog of seaweeds from the northern coasts . Later on, two alien green algae -Caulerpa racemosa and Caulerpa taxifolia var. distichophylla -were also recorded from the Cypriot coasts (Argyrou et al. 1999 (Argyrou et al. , 2003 (Argyrou et al. , Çiçek et al. 2013 Aplikioti, personal communication) . Finally, scattered records of marine plants from Cyprus can also be found in a few studies dealing either with other groups of marine biota (Hadjichristophorou et al. 1997 , Russo 1997 , Katsanevakis et al. 2009 or with the use of macroalgae as bioindicators (Stavrou and Orfanidis 2012) . All these studies cover only a fraction of the total coastline and different habitats of Cyprus, which is mostly due to the unresolved political situation prevailing over almost four decades, constituting a significant obstacle to more comprehensive marine biodiversity studies and conservation efforts for the island's inshore marine communities.
Over the last decade, numerous surveys of marine plants of Cyprus have been conducted by the authors, within the framework of the TOTAL Foundation-sponsored project "Brown algal biodiversity and ecology in the Eastern Mediterranean Sea", the implementation of the Water Framework directive (WFD, 2000/60/EC), and via personal collections. In this paper, we provide a comprehensive and updated checklist of green, brown, and red macroalgae of the island based on both literature data and personal collections.
Materials and methods
The study areas by free diving in rocky midlittoral and upper sublittoral levels (0-3 m depth) and by scuba diving down to 42 m depth. All specimens were collected by destructive sampling (picking or scraping the macroalgae off the substratum). The material collected was preserved in 4% buffered formalin/seawater and/or mounted on Bristol paper, pressed, air dried, and prepared as herbarium specimens.
In the laboratory, specimens were observed under dissecting or compound microscopes. When necessary, they were sectioned manually with a razor blade. In several cases, permanent material was prepared as microscope slides using Karo™ corn syrup (ACH Food Companies, Memphis, TN, USA). Herbarium specimens have been deposited in the East Mediterranean Seaweed Herbarium at the Department of Botany, Faculty of Biology, University of Athens (Greece), and in the seaweed herbarium at the Faculty of Arts and Sciences, Department of Biology, Celal Bayar University (Manisa, Turkey). For nomenclature purposes, the following taxonomic databases were used: Index Nominum Algarum (Silva 2014) and AlgaeBase (Guiry and Guiry 2014) .
Reference sources used
Marine macroalgal taxa reported in scientific journals and conference proceedings have been critically reviewed from present-day taxonomic and nomenclatural aspects, taking into account the on-line data provided by Silva (2014) and Guiry and Guiry (2014) . On the other hand, technical reports, Bachelor and Master dissertations have not been considered here as they lack a rigorous peer review process in their preparation.
Definitions used
All taxa have been grouped in four categories: accepted, pending confirmation of their presence, excludenda, and inquirenda. Taxa are listed alphabetically for each group (green, brown, red algae) in order to make their detection easier. The locations at which each taxon was found in the present study are given. Previous literature records are also provided for each taxon.
Results
In total, 151 marine macroalgae were identified from all of our sampling expeditions (Table 1) , including 30 green algae (Ulvophyceae), 53 brown algae (Phaeophyceae), and 68 red algae (Rhodophyta). Among our collections, 7 green, 9 brown, and 14 red macroalgae are reported for the first time from Cyprus, raising the -2004, 2007, 2008, 2012, and 2013 . Hadjichristophorou et al. 1997 , Argyrou et al. 1999 , Cirik et al. 2000 , Verlaque et al. 2003 , Taşkın et al. 2008 Taşkın Reported by Taşkın et al. (2013) as Bangia atropurpurea (Mertens ex Roth) C. Agardh. It should be noted that Müller et al. (2003: 217) propose that B. atropurpurea should be re-recognized as a distinct species, separate from Bangia populations found in the marine environment, with the latter still recognized as B. fuscopurpurea until their complex relationships can be resolved (Guiry and Guiry 2014). c This includes also previously published records of Ceramium flaccidum (Kützing) Ardissone from Cyprus (Cirik et al. 2000) , as Mediterranean records of the latter species have to be considered a misidentification of G. mazoyerae (Cho et al. 2008) . d Reported by Taşkın et al. (2013) as Laurencia minuta Vandermeulen, Garbary et Guiry.
( Table 1 Continued) total number of seaweed species recorded in Cyprus to 313 taxa (53 green, 90 brown, and 170 red algae -see Table 1 ).
Taxa pending confirmation of their presence
Aglaothamnion pseudobyssoides (P.L. Crouan et H.M.
Crouan) Halos
The single record by Taşkın et al. (2013) , which lacks description or illustration, should be confirmed as this species is not known to occur elsewhere in the Mediterranean Sea.
Botryocladia skottsbergii (Børgesen) Levring
In the absence of a detailed description, the single record by Taşkın et al. (2013) should be confirmed, as this species is not known to occur in the Mediterranean Sea.
Centroceras clavulatum (C. Agardh) Montagne
According to Won et al. (2009) (2000) and Taşkın et al. (2013) most probably belong to another taxon and require re-examination.
Ceramium cupulatum Womersley
This species does not occur in the Mediterranean Sea and the single record by Taşkın et al. (2013) from Cyprus should be confirmed as neither description nor illustration was provided.
Cladophora patentiramea (Montagne) Kützing
This green alga was reported by Argyrou (2000) from southern Cyprus based on a doubtful identification. However, according to Hoek et al. (2000) Cladophora patentiramea could represent calm-water plants of Cladophora coelothrix, while according to Kraft (2007: 85) C. patentiramea should belong to a highly variable species complex with imprecise taxonomic distinctions.
Codium tomentosum Stackhouse
This species does not seem to occur in the Eastern Mediterranean Sea (Furnari et al. 1999) , and we agree with Athanasiadis (1987) that numerous records of Codium tomentosum are probably misidentifications of Codium vermilara (Olivi) Delle Chiaje. Therefore, the single Cypriot record by Cirik et al. (2000) should be treated as debatable, pending new documented records.
Colpomenia peregrina Sauvageau
A small thallus was encountered during our samplings at the upper rocky sublittoral zone in Cavo Greco in 2012.
Owing to the lack of reproductive structures we prefer to cite our specimen with reservations.
Gayliella taylorii (E.Y. Dawson) T.O. Cho et S.M. Boo
Taking into account the revision of the newly erected genus Gayliella T. O. Cho, L. McIvor et S. M. Boo (Cho et al. 2008) , the single Cypriot record by Cirik et al. (2000) ; as Ceramium taylorii E.Y. Dawson) should be re-examined.
Polysiphonia kampsaxii Børgesen
The single record by Cirik et al. (2000) should be confirmed as the occurrence of this species in the Mediterranean is doubtful (Gómez Garreta et al. 2001 ).
Ulva lactuca Linnaeus
Despite numerous Mediterranean records, including the Cypriot ones (Russo 1997 , its occurrence in the Mediterranean Sea needs to be confirmed (Gallardo et al. 1993) . It should be noted that the molecular identity of the holotype does not match that of N. European specimens that have since been assigned to this binomial (Butler 2007) . Molecular analyses by Wolf et al. (2012) mention that old specimens from the Adriatic Sea should be assigned to Ulva rigida.
Taxa excludenda
Anadyomene rhizoidifera A.B. Joly et S. Pereira
In the absence of description and illustrations, the record by Cirik et al. (2000) should be excluded from the Cypriot flora, as this species does not occur elsewhere in the Mediterranean Sea.
Griffithsia devoniensis Harvey
The single record by Cirik et al. (2000) should be excluded as the occurrence of this North Atlantic species in the Mediterranean Sea is rather doubtful (Gómez Garreta et al. 2001) .
Uronema confervicola Lagerheim
Reported by Cirik et al. (2000) , this freshwater green alga should be excluded from the marine flora of Cyprus.
Taxa inquirenda
Caulerpa racemosa var. turbinata (J. Agardh) Eubankuvifera (C. Agardh) J. Agardh
Caulerpa racemosa var. turbinata (J. Agardh) Eubank is currently considered as a synonym of Caulerpa chemnitzia (Esper) J.V. Lamouroux, while C. racemosa var. uvifera (C. Agardh) J. Agardh is currently considered as a synonym of C. racemosa (Forsskål) J. Agardh (Belton et al. 2014 ). Thus, we state that the taxon C. racemosa var. turbinata (J. Agardh) Eubank -uvifera (C. Agardh) J. Agardh, reported from Cyprus by Verlaque et al. (2000) , should be considered as taxon inquirendum.
Laurencia obtusa var. laxa (Turner) Ardissone and Laurencia papillosa var. subsecunda Kützing
Both reported by Cirik et al. (2000) but without description and illustrations, are both uncertain records, while their taxonomic identity should be clarified.
Alien species
In total, nine marine benthic algae of Cyprus are currently considered as alien species, including three green algae, one brown alga, and five red algae (Table 1) . Among them, Hypnea spinella is reported for the first time from Cyprus. Cirik et al. (2000) reported 135 taxa of marine seaweeds at specific and infraspecific level from Cyprus northern coasts. Later on, Taşkın et al. (2013) cited 242 seaweeds, again from the northern coasts of Cyprus. The 30 new taxa reported in the present study, combined with the aggregation and revision of all literature records concerning the seaweeds of Cyprus as a whole, raise the total number of Cyprus seaweeds recorded to 313 taxa (53 green, 90 brown, and 170 red algae). Still, there is no doubt that this number is an underestimate, as most parts of the island and particularly the deeper parts of the euphotic benthos remain totally unexplored. Also, nothing is known about fungal, oomycete, and other eukaryotic pathogens of seaweeds in Cyprus waters, despite their likely considerable ecological impact -a recent survey in the Aegean Sea (the area closest to Cyprus where such work has been conducted) has resulted in records of Eurychasma dicksonii (E.P. Wright) Magnus, Anisolpidium sphacellarum (Kny) Karling and Anisolpidium ectocarpii Karling in a region previously totally unexplored in this respect (Strittmatter et al. 2013) . Therefore, additional surveys are crucial for further exploration of the marine benthic flora of Cyprus.
Conclusions

